Introduction. This study aimed to determine the nutritional status of elderly residents of long-term care homes in Klang Valley, Malaysia, and to identify risk factors associated with malnutrition.
INTRODUCTION
Under-nutrition has negative impacts on health, particularly among elderly people. Ageing is associated with an increased risk of malnutrition secondary to physiological changes and comorbidities. Chronic illnesses and the associated polypharmacy have a negative impact on the was 32.1% for moderate risk and 26.6% for high risk among elderly people in publicly funded shelter homes in Peninsular Malaysia. 2 In a 2015 study based on the Mini Nutritional Assessment (MNA) Short Form, 39.1% were at risk of malnutrition and 25.9% were malnourished among institutionalised elderly people in northern Peninsular Malaysia. 3 Klang Valley, located in the middle of Peninsular Malaysia, is the most developed and populated part of the country. Increasing number of elderly people are sent by their relatives to long-term care homes, particularly privately operated homes. This study aimed to determine the nutritional status of longterm care home elderly residents in Klang Valley, Malaysia, and to identify risk factors associated with malnutrition.
METHODS
This cross-sectional study was carried out between August 2015 and October 2017. Inclusion criteria were residents of long-term care homes in Klang Valley aged ≥60 years. Of 67 homes approached (including fee-for-service and charity-based homes), 28 (41.8%) granted permission to study their 712 residents. Of them, 506 (71.1%) fulfilled the inclusion criteria, provided written consent, and completed the assessment (Figure 1) . Participants were interviewed by trained healthcare personnel to obtain social, demographic, and relevant medical information. The nutritional status was assessed using the MNA, 4 the cognitive status was assessed using the Mini-Cog test, 5 and the functional status (level of dependency) was assessed using the Katz Index of Independence in Activities of Daily Living (ADL). 6 The MNA has been validated in healthy, frail, and acutely ill subjects, 7 as well as in a longitudinal survey. 8 The MNA involves a two-step process. The first step is a brief screen comprising questions on food intake, weight loss, mobility, psychological stress or acute illness, presence of dementia or depression, and body mass index (BMI). In those identified in the first step as malnourished or at risk of malnutrition (MNA score <12), full assessment is carried out. After full assessment, nutritional status is categorised as well-nourished (MNA score ≥24), at risk of malnutrition (MNA score 17-23.5), and malnourished (MNA score <17).
The Mini-Cog test consists of a three-item recall test for memory and a simple clock drawing test. Briefly, the subject is given three words to be recalled after the clock drawing test that acts as a distracter. The subject is considered negative for cognitive impairment if all three words are recalled or if one or two words are recalled and the clock drawing test is normal. The subject is considered positive for cognitive impairment if no word is recalled or if the clock drawing test is abnormal.
The Katz Index includes five ADL: transferring, toileting, bathing, dressing, and feeding. For each of the five ADL, a score of 1 was assigned for independence and a score of 0 for dependence. A total score of 5 indicates the individual can perform all five ADL independently.
Data were analysed using SPSS (Windows version 24; IBM Corp, Armonk [NY], US). Continuous variables were presented as mean ± standard deviation (SD) when normally distributed and as median (range) when skewed. Categorical variables were presented as number and percentage. Univariate logistic regression analysis was carried out between well-nourished group and other groups of at risk of malnutrition, malnourished, and combination of two. Factors that were significant (p<0.05) in univariate logistic regression analysis were included in the multivariate logistic regression analysis. A p value of <0.05 were considered statistically significant.
RESULTS
The mean age of the 506 participants was 74.4 (SD, 8.7; range, 60-100) years. 61.9% were women. In terms of ethnicity, 84.2% were Chinese, 4.3% were Indian, 11.3% were Malay, and 0.2% were of other ethnicity.
Of 506 participants, 200 (39.5%) were well nourished, 250 (49.4%) were at risk of malnutrition, and 56 (11.1%) were malnourished. The mean age of the respective groups was 72.2±8.6 years, 75.1±8.4 years, and 78.7±8.4 years. The median MNA score was 22.3 (SD, 4.0; range, 9.5-30.0).
Of 506 participants, 83 (16.6%) were underweight (<18.5 kg/m 2 ), 181 (36.2%) were normal (18.5-22.9 kg/m 2 ), 78 (15.6%) were overweight (23-24.9 kg/m 2 ), and 158 (31.6%) were obese (≥25 kg/m 2 ). The mean BMI was 23.1 (SD, 5.0; range, 10.6-46.5) kg/m 2 . The BMI correlated with the MNA score (Pearson correlation coefficient=0.477, p<0.0001, Figure 2 ).
Compared with the well-nourished group, the at risk of malnutrition group was older (p<0.001), comprised more women (p<0.05), and more participants with Malay ethnicity (p<0.01), no schooling (p<0.05), cognitive impairment (p<0.001), and Katz score of 0-1 (p<0.01) or 2-3 (p<0.05). In multivariate logistic regression analysis, risk factors for at risk of malnutrition were age ≥80 years, Malay ethnicity, presence of cognitive impairment, and Katz score of 0-1 (Table) . Being widowed or divorced were associated with lower risk (p<0.05). Sex, number of comorbidities, and schooling were not risk factors.
Compared with the well-nourished group, the malnourished group was older (p<0.001), comprised more women (p<0.01), and more participants with no schooling (p<0.01), cognitive impairment (p<0.001), and Katz score of 0-1 (p<0.001) or 2-3 (p<0.001). In multivariate logistic regression analysis, risk factors for malnutrition were age ≥80 years, no schooling or primary schooling, presence of cognitive impairment, and Katz score of ≤3 (Table) . Being widowed was associated with lower risk of malnutrition (p<0.05). Sex, ethnicity, and number of comorbidities were not risk factors.
Risk factors independently associated with those malnourished or at risk of malnutrition were age ≥80 years (adjusted odds ratio [AOR]=2.04), Malay ethnicity (AOR=2.91), no schooling (AOR=2.14) or primary schooling (AOR=1.69), cognitive impairment (AOR=3.06), Katz score of 2-3 (AOR=2.86), and Katz score of 0-1 (AOR=16.87) [Table] . Those who were divorced (AOR=0.34) or widowed (AOR=0.44) had significantly lower risk than those who were married. Sex and number of comorbidities were not risk factors.
DISCUSSION
The MNA has been validated to have high sensitivity, specificity, and predictive value, and is accurate in identifying nutrition risk. 7, 9 Identifying those at risk of malnutrition is clinically relevant, as timely intervention may stop the weight loss and improve the MNA score of elderly people. 9 The MNA can also be used for follow-up assessment. Unlike the BMI that detects body weight changes, the MNA assesses the protein-calorie status. In the present study, based on the BMI, only 16.6% of participants were underweight and obesity was common. However, based on the MNA, >60% of participants were either at risk of malnutrition (49.4%) or malnourished (11.1%). In a review of 32 studies involving 6821 institutionalised elderly people, 51% (standard error, 0.6%; range, 27%-70%) were at risk of malnutrition and 21% (standard error, 0.5%; range, 5%-71%) were malnourished. 9 A study on institutionalised elderly people in northern Peninsular Malaysia found that 39.1% were at risk of malnutrition and 25.9% were malnourished. 3 In the present study, 49.4% were at risk of malnutrition and 11.1% were malnourished. A possible reason for the difference in the prevalence of malnutrition is the ethnic distribution between the study populations. Residents from northern Peninsular Malaysia are largely Malay (68.9%), whereas our study population comprised 84.2% Chinese, and based on the results of our study, Malay ethnicity was associated with malnutrition. In addition, malnourished residents may have been excluded from our study who were bedridden (n=65), too weak/frail for assessment (n=15), or with severe cognitive impairment (n=18). The high proportion of those at risk of malnutrition underscores the importance of early detection and intervention to revert or halt the progress.
In a study using BMI and the Nutritional Health Checklist, the proportion of underweight (BMI <18.5 kg/m 2 ) was 14.3%, and the prevalence of undernutrition was 32.1% for moderate risk and 26.6% for high risk among elderly people in publicly funded shelter homes in Peninsular Malaysia. 2 Higher number of comorbidities was reported to be a nutritional risk factor. However, factors such as age, ethnicity, education level, cognitive impairment, and level of independence in ADL were not investigated. In the present study, despite the relatively small number of Malay participants, Malay ethnicity was identified to be a risk factor, suggesting that cultural belief and practice in food intake may play an important role. Our study concurs with other studies that risk factors for malnutrition were age ≥80 years, cognitive impairment, and low level of independence in ADL. [9] [10] [11] [12] [13] [14] Elderly people with cognitive impairments tend to have feeding difficulty and therefore malnutrition. 15 Low level of independence in ADL and hospitalisation were found to be associated with declining nutritional status and risk of malnutrition in a 2-year follow-up study. 11 Smoking, amount of food intake, dental status, diabetes mellitus, and praying during free time have also been reported as risk factors. 16 Residents who were divorced or widowed had lower risk of undernutrition. No previous study has reported on this. One possible explanation is that the divorced or widowed elderly participants in the present study were more focused on personal nutritional intake and not distracted by the needs of a partner.
Limitations of our study include not documenting the amount of food taken daily and the dental status of the residents, which have been reported to be risk factors for malnutrition. 13, 16, 17 
